

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 



Applicant 
Serial No. 
Filed 
For 

Docket No. 



Kambe et al . 
o|[/962,362 
October 31, 1997 
PHOSPHORS 
N19. 12-0006 



Appeal No. 



Examiner: M. Day 




Group Art Unit: 2879 {^f^ l 



TRANSMITTAL OF APPEAL BRIEF 
(PATENT APPLICATION - 37 CFR § 192) 



EBY CERTIFY THAT THIS PAPER IS 
J SENT BY U.S. MAIL, FIRST 
J, TO THE COMMISSIONER OF 
ITS AND TRADEMARKS . WASHINGTON. 
20231. THIS 

DAY OF Qr\ok PT . 20^Q 
Sir: 

Transmitted herewith in triplicate is the Appeal Brief in 
this application with respect to the Notice of Appeal filed on July 
25, 2000. 

FEE STATUS 

[X] Small entity status under 37 CFR §§ 1.9 and 1.27 is 
established by a verified statement. 

FEE FOR FILING APPEAL BRIEF 

Pursuant to 37 CFR 1.17(c) the fee for filing the Appeal 
Brief is $150.00. 

The Commissioner is authorized to charge any additional 
fees associated with this paper or credit any overpayment to 
Deposit Account No. 23-1123. A duplicate copy of this 



I HEF 
BEIN( 

Commissioner of Patents and Trademarks OAS! 
Washington, D.C. 2 0231 g A J EI 



9 



-2- 



communication is enclosed. 

Respectfully submitted, 

WESTMAN, CHAMPLIN & KELLY , P. A. 



By: 



?dter S. Dardi, Ph.D., Reg. 



pdter S. Dardi, Ph.D., Reg. No. 39,650 
Suite 1600 - International Centre 
900 Second Avenue South 
Minneapolis, Minnesota 55402-3319 
Phone: (612) 334-3222 Fax: (612) 334-3312 



PSD : nhw 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 



Applicant : 


Kambe et al . 


Appeal No. 


Applic No. : 


08/962,362 




Filed : 


October 31, 1997 


Group Art Unit : 




2879 


For : 


PHOSPHORS 


Examiner: M. Day 


Docket No. : 


N19. 12-0006 





BRIEF FOR APPELLANT 



10/30/BOOO YP0UTE1 000000B4 231183 09963362 
01 FC:BB0 5.00 CH 150.00 OP 



S 



7000 *uj 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 



Applicant : 


Kambe et al . 


Appeal No. 


Applic No. : 


08/962,362 




Filed : 


October 31, 1997 


Group Art Unit : 
2879 


For : 


PHOSPHORS 


Examiner: M. Day 


Docket No. : 


N19. 12-0006 





BRIEF FOR APPELLANT 



BOX AF 

Assistant Commissioner For Patents 
Washington, D.C. 20231 
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Sir: 

This is an appeal from an Office Action dated April 25, 
2000 in which claims 1-6 and 20-30 were finally rejected. A Notice 
of Appeal was filed on July 25, 2000. A Petition for Extension of 
Time for a one month extension was filed on October 10, 2000. 
Applicants believe that no additional extensions of time are 
needed. If additional extensions of time are needed, consider this 
paper as a petition for such an extension. 

REAL PARTY TN INTEREST 
NanoGram Corporation, a corporation organized under the 
laws of the state of Delaware, and having offices at 46774 Lakeview 
Boulevard, Fremont, California, has acquired the entire right, 
title and interest in and to the invention, the application, and 
any and all patents to be obtained therefor, as set forth in the 
Assignment filed with the patent application and recorded on Reel 
9091, frame 0039. 
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RELATED APPEALS AND INTERF ERENCES 
There are no related appeals or interferences regarding 
the present appeal. 

STATUS OF THE CLAIMS 
Claims 1-6 and 20-30 stand rejected. The pending claims 
are listed in Appendix A. 

STATUS OF AMENDMENTS 
All Amendments have been entered. Examiner Day indicated 
by phone on October 19, 2000 that a Declaration submitted with an 
Amendment After Final on October 10, 2000 was not considered as 
untimely. This Declaration by Professor Bricker is submitted with 
this Appeal Brief. 

SUMMARY OF INVENTION 

Applicants' invention involves display devices 
incorporating highly uniform fluorescent particles. The 
fluorescent particles emit light in response to stimulation, such 
as electrical stimulation. Therefore, the particles are suitable 
for the incorporation into display devices wherein the particles 
are selectively excited to produce an image. A variety of suitable 
display devices and corresponding structures are described in 
Applicants' specification at page 22, line 4 to page 24, line 24. 

The use of highly uniform particles provides for greater 
control over the emissions of the particles. See page 19, line 21 
to page 20, line 4. Specifically, particles with a narrow particle 
size distribution have a corresponding light emission band covering 
a narrow frequency range. See page 4, lines 25-29 and page 19, 
line 30 to page 20, line 4. In addition, the uniformity of the 
particles leads to processing advantages with respect to the 
formation of thin- layers with sharp ■ edges / See page 20, lines 5- 
13. The production of highly uniform nanoparticles is enabled by 
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the laser pyrolysis approach described in Applicants' 
specification . 

Laser pyrolysis for particle generation involves a 
reactant stream that flows through an intense light beam, such as 
a laser beam. See, for example, page 5, lines 16-26. The light 
beam drives the chemical reaction. See, for example, page 7, line 
24 to page 8, line 5. Because of the intense temperatures 
generated by absorption of light by compounds flowing through the 
light beam, the light beam forms a well defined reaction zone. See 
page 8, lines 14-15. The particles are quenched rapidly after 
leaving the reaction zone. See, for example, page 11, lines 16-18. 
Having a very well defined reaction zone results in the extreme 
uniformity of the resulting particles. See, for example, page 11, 
lines 18-20. 

The resulting particles produced by laser pyrolysis have 
a very narrow particle size distribution. In particular, the 
particles have a narrow distribution about the average particles 
size, as determined by transmission electron microscopy. See, for 
example, page 19, lines 4-16. Transmission electron micrographs of 
titanium oxide formed by laser pyrolysis from a copending patent 
application are enclosed in Appendix C, as visual confirmation of 

particle uniformity. 

These highly uniform particles are particularly well 
suited for the formation of improved display devices. See, for 
example, page 4, lines 29-32. Sharp edges can be formed between 
elements of the display. See, for example, page 20, lines 8-13. 
The small particles are also suitable for low-velocity electronic 
excitation with high luminosity. See, for example, page 21, lines 
29-32 . 
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ISSUES 

1. Whether claims 1, 4-6, 20-25 and 27-30 are obvious 
over U.S. Patent 5,442,254 to Jaskie et al . ? 

2. Whether claims 2, 3 and 26 are obvious over U.S. 
Patent 5,442,254 to Jaskie et al . in view of U.S. Patent 5,455,489 
to Bhargava? 

GROUPING OF CLAIMS 
Claims 1-6 and 20-30 are within a single claim group. 

ARGUMENT 

1. Re-iectiona Under 35 U.S.C. 5103(a) Over Jaskie v 
The Examiner rejected claims 1, 4-6, 20-25 and 27-30 
under 35 U.S.C. §103 (a) as being unpatentable over U.S. Patent 
5,442,254 to Jaskie (the Jaskie patent). A copy of the Jaskie 
patent is found in Appendix C. As noted by the Examiner, the 
Jaskie patent discloses a display device including fluorescent 
particles and the desirability of having highly uniform fluorescent 
particles. The Jaskie patent further describes average particle 
sizes overlapping with the present average particle size range 
specified in Applicants' claims. The Jaskie patent also discloses 
the concept of tuning fluorescent emissions by selecting the 
particle size. 

The Examiner noted that the Jaskie patent did not 
specifically describe the range of particle sizes. It was the 
Examiner's position that the production of particles having the 
claimed particle size distribution was within the skill in the art. 
Based on this asserted level of skill in the art, the Examiner 
indicated that the claimed narrow particle size distribution was 
obvious. The Examiner further indicated that the Jaskie patent 
taught that the specification of a desired particle size range was 
within- the skill in the' art. See the 'Jaskie' patent at 1 column 77 
lines 34-40. 
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In response to the Examiner's assertions, Applicants 
argued that the production of particles with the claimed narrow 
particle size distribution was not within the level of skill in the 
art. Furthermore, Applicants presented evidence that the 
discussion in the Jaskie patent did not permit the formation of the 
narrow particle size distributions disclosed and claimed by 
Applicants. Thus, Applicants believe that this evidence has 
rebutted assertions of obviousness. 

As objective evidence, Applicants submitted a Declaration 
by Professor Singh, an expert in nanoparticle technology, with a 
Preliminary Amendment dated March 24, 2000. A copy of Professor 
Singh's Declaration is found in Appendix D. Professor Singh; s 
Declaration supports arguments that the Jaskie patent did not 
enable the production of Applicants' claimed invention. The 
Examiner did not find the Singh reference convincing. Below, 
Applicants present further arguments for patentability including a 
Declaration by Professor Bricker, assertions regarding the 
persuasiveness of Dr. Singh's Declaration, and additional objective 
evidence regarding patentability over the Jaskie reference. The 
aggregate evidence is the basis for further arguments below that 
the record as a whole does not support a finding of obviousness. 

A. Legal Background 

The proposition is well established that the prior art 
only renders a composition of matter or apparatus unpatentable to 
the extent that the prior art provides a means of obtaining the 
composition or apparatus. 

To the extent that anyone may draw an 
inference from the Von Bramer case that the 
mere printed conception or the mere printed 
contemplation which constitutes the 
designation of a 'compound' is sufficient to 
show that such a compound is old, regardless 
of whether the compound is involved in a 35 

U.S.C. 102 or. 35 U. S...C-. -103.. re j.ection, 

totally disagree. ... We think, rather, that 
the true test of any prior art relied upon to 
show or suggest that a chemical compound is 
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old, is whether the prior art is such as to 
place the disclosed 'compound' in the 
possession of the public. 

In re Brown , 141 USPQ 245, 248-49 (CCPA 1964) (emphasis in 

original) (citations omitted) . Similarly, see In re Hoeksema, 158 

USPQ 596, 600 (CCPA 1968) (emphasis in original) : 

We are certain, however, that the invention as a 
whole is the claimed compound and a way to produce it, 
wherefore appellant's argument has substance. There has 
been 'no showing by the Patent Office in this record that 
the claimed compound can exist because there is no 
showing of a known or obvious way to manufacture, it; 
hence, it seems to us that the 'invention as a whole,' 
which section 103 demands that we consider, is not 
obvious from the prior art of record. 

While there are valid reasons based on public policy 
as to why this defect in the prior art precludes; a 
finding of obviousness under section 103, In re Brown, 
supra, its immediate significance in the present inquiry 
is that it poses yet another difference between the 
claimed invention and the prior art which must be 
considered in the context of section 103. So considered, 
we think the differences between appellant's invention as 
a whole and the prior art are such that the claimed 
invention would not be obvious within the contemplation 
of 35 U.S.C. 103. 

The Federal Circuit has further emphasized these issues. 
"But to be prior art under section 102(b), a reference must be 
enabling. That is, it must put the claimed invention in the hands 
' of one skilled in the art." In re Sun , 31 USPQ2d 1451, 1453 (Fed. 
Cir. 1993) (unpublished) . Assertions in a prior art reference do 
not support an anticipation or obviousness rejection unless the 
references place the claimed invention in the hands of the public. 
Beckman Instruments Inc. v. LKB Produkter AB, 13 USPQ2d 1301, 1304 
(Fed. Cir. 1989) . "In order to render a claimed apparatus or 
method obvious, the prior art must enable one skilled in the art to 
make and use the apparatus or method." Id. While a reference is 
prior art for all that it teaches, references along with the 
ir -knowledge -of a person of ordinary skill 1 in the v ' 'art 'must 'be enabling " 

to place the invention in the hands of the public. In re Paulsen, 
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31 USPQ2d 1671, 1675 (Fed. Cir. 1994) . See also In re Donohue, 226 
USPQ 619, 621 (Fed. Cir. 1985). 

In evaluating obviousness, the level of skill in the art 
must be considered. MPEP §2141, citing Graham v. John Deere, 383 
U.S. 1, 148 USPQ. 459 (1966) . In the present case, a person of 
ordinary skill in the art would have, at least, a bachelors degree 
in electrical engineering, material science or physics, and with 
experience in particle technology and/or the fluorescent properties 
of material. As will be discussed in detail below, the technology 
discussed in the Jaskie Patent for particle separation is 
unconventional in the technology area. Therefore, we can look to 
persons of skill in the separation technology to evaluate the 
disclosure of wet filtration in the Jaskie patent. However,;;- a 
person of ordinary skill in the art of fluorescent nanoparticles 
would be a person with skill in inorganic material science, 
electrical engineering or physics and would have limited 
understanding of chromatographic separation technology. Therefore, 
Applicants believe that Professor Bricker would have significant 
extraordinary skill in separation technology relative to a person 
or ordinary skill in the relevant technology. 

Under a factual inquiry relating to an obviousness 
analysis, objective evidence must be considered. See, MPEP §2141, 
and Graham v. John Deere , 383 U.S. 1, 148 USPQ 459 (1966). 
Applicants present two Declarations Under 37 C.F.R. §1.132. 
Responding to Professor Singh's Declaration in the Office Action of 
April 25, 2000, the Examiner stated that "To be of probative value, 
any objective evidence should be supported by actual proof." MPEP 
716.01(c), however, indicates that "[opinion] testimony is entitled 
to consideration and some weight so long as the opinion is not on 
the ultimate legal conclusion." "In assessing the probative value 
of an expert opinion, the examiner must consider the nature of the 
matter sought "to "be estabTish^ 'any* opposing" 

evidence, the interest of the expert in the outcome of the case, 
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and the presence and absence of factual support for the expert's 
opinion." Id. (Emphasis added). These statements in the MPEP are 
consistent with the statements of the Supreme Court in Graham v. 
John Deere . 

" [T]he conclusion of obviousness vel non is based on the 
preponderance of evidence and argument in the record." In re 
Oetiker , 24 USPQ2d 1443, 1445 (Fed. Cir. 1992). The patent office 
has the ultimate burden of persuasion in establishing that an 
applicant is not entitled to a patent. Id. at 1447, concurring 
opinion of Judge Plager. "The only determinative issue is whether 
the record as a whole supports the legal conclusion that the 
invention would have been obvious . 11 Id . 

B. Declaration by Professor Bricker 

A Declaration by Professor Bricker under 37 C.F.R. §1.132 
is enclosed with this Appeal Brief in Appendix E. Applicants 
originally submitted this Declaration with an Amendment after Final 
of October 10, 2000. The Examiner considered the Declaration 
untimely and did not consider the Declaration. 

The Jaskie patent includes a description of a "wet. 
filtering technique" at column 7, lines 28-40. This wet filtration 
involves the formation of a suspension of the particles and the use 
of a cloth put into the suspension to draw up the particles. 
Professor Bricker' s Declaration is specifically directed to extreme 
deficiencies of the wet filtration approach described in the Jaskie 
patent. Professor Bricker' s Declaration also describes why other 
chromatographic techniques, including well established methods, 
would not be expected to accomplish the extremely fine separation 
needed to obtain the claimed invention. 

Professor Bricker is an expert in separation technologies 
similar to the "wet filtration" approaches described in the Jaskie 
patent at column 7, lines 28-40. These separation techniques were 
developed ; for the' separation 1 oT' c hemic al w species".-- 'In' addition"; * 
these techniques have been generalized for the separation of 



-10- 



biological macromolecules , which have a nanometer size scale. Dr. 
Bricker's Declaration presents an explicit and clear explanation of 
why the process described in the Jaskie patent cannot and will not 
work for the intended purpose. Thus, Applicants have presented 
clear objective evidence that the Jaskie patent does not enable the 
production of Applicants' claimed invention. Applicants note that 
Professor Bricker has no interest in the outcome of the present 

application. 

C. Declaration bv Professor Singh 

Applicants filed an Declaration under 37 C.F.R. §1.132 by 
Professor Singh with a Preliminary Amendment on March 24, 2000. . A 
copy of Professor Singh's Declaration is presented in Appendix,!). 
In response to Dr. Singh's Declaration submitted by Applicants, the 
Examiner has indicated that the Declaration had "little probative 
value." See the Office Action of April 25, 2000 at page 5. The 
Examiner further indicated that objective evidence "should be 
supported by actual proof." The Examiner cited for support MPEP . 
716.01(c). Applicants respectfully assert that the Examiner 
incorrectly cited the MPEP and the underlying case law. The law is 
summarized above. In addition, the factors described by the MPEP 
for evaluating the weight of a Declaration are summarized above. 

In view of establishing the weight to be accorded to 
Professor Singh's Declaration, Applicants note that Professor Singh 
has no interest to be gained in the present case. Dr. Singh is an 
expert who has consulted with many important companies in the field 
of nanotechnology. As noted in the Declaration, Dr. Singh has no 
equity interest in NanoGram. Any expert will require payment for 
their time. He is not an inventor and has not consulted for 
NanoGram in the area of phosphors, except for the Declaration under 
discussion. Dr. Singh has no interest in the outcome .of the 
present patent application. 

'■ - " • 'The -Examiner^ iridic at ed^that^Dr : '^In^ETfe *DecTa*ra t ion "was J 
self -contradictory because of statements relating to reasons why 
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chromatographic techniques have not been explored for the 
separation of inorganic nanoparticles . Applicants firmly believe 
that Dr. Singh's Declaration is not self -contradictory . Dr. Singh 
was addressing a speculative proposition, the separation of 
nanoparticles by size using chromatography, i.e., wet filtration in 
the terminology of the Jaskie patent . To state that the procedure 
would be difficult or impossible to scale up is one explanation of 
why no work has been reported on the approach or related approaches 
to date. Since no work had been done previously, an undue amount 
of experimentation would be required to attempt to practice the 
technique. This argumentation is completely self -consistent . 

Applicants do not deny that generally chromatography is 
a well developed field for chemical and biochemical separation. 
However, this experience does not extend to the separation of solid, 
inorganic particles. The Examiner cited isotope separation of 
lithium in 1938, as described in Instruments of Science, An 
Historical Encyclopedia (Garland Publishing, Inc.) . A copy was not 
forwarded with the Office Action. Applicants thank the Examiner 
for subsequently providing a copy of the article. As described in 
the reference on page 108, the lithium isotope separation was 
performed by ion-exchange chromatography. Ion exchange 

chromatography is performed to separate molecular ions or atomic 
ions in solution. Thus, 6 Li* and 7 Li* have slightly different 
equilibrium constant with respect to adsorption on the ion-exchange 
resin. These solvated ions have no direct relationship to 
inorganic nanoparticles, and they are separated by mass not by 
size. The lithium isotopes differ only by the number of neutrons 
that varies the mass and have an identical atomic size. 

Since ion exchange is used for solvated molecular or 
atomic ions, there is no expectation that ion-exchange 
chromatography would be expected to work for inorganic 
nanoparticles - to separate'- chem-by" size.-- -Professor "Bricker's- 
Declaration directly addressed the application of chromatography to 
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the size separation of nanoparticles with respect to describing why 
these methods would not be expected to work. Therefore, Applicants 
do not believe that, there is any evidence whatsoever contrary to 
their position and the expert opinion of Professor Singh that, 
minimally, an undue amount of experimentation would be required to 
attempt to separate nanoparticles by size using wet filtration 
described in the Jaskie patent or for that matter any type of 
chromatographic technique. The evidence of record strongly 
suggests that such a chromatographic separation of nanoparticles 
based on size would be actually impossible based on the present 
state of technology. 

In the present case, the nature of the matter sought to 
be established, i.e., size separation of nanoparticles by 
chromatography, is at best speculative. It is difficult . to 
establish that a method that has never been tried is not a useful, 
approach. To establish a new method of purifying nanoparticles 
based on the minimal guidance from the Jaskie patent is at most an 
invitation to perform extensive research in the hopes that it may 
work. Professor Singh's Declaration addressed the relevant issues 
from the perspective of an expert in the field of inorganic 
particles regarding the suggestions in the Jaskie patent. 

Nevertheless, to confirm that Dr. Singh's expert 
statements were well founded, Applicants have obtained a 
Declaration from an expert in chromatography, Dr. Bricker, who has 
directly addressed the disclosure in the Jaskie patent. Professor 
Bricker concluded that the Jaskie "wet filtration" will not work to 
separate nanoparticles. Dr. Bricker' s expert Declaration has 
presented objective evidence to directly address the issues raised 
in the Jaskie patent. The conclusions that follow from Dr. 
Bricker' s analysis are consistent with and support Dr. Singh's 
statements. Dr. Bricker was not aware of Dr. Singh's Declaration. 
'In 'addition; 'Applicants present below addi'tional'objective evidence'' 
that the best conventional filtering approaches available for 
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nanoparticles are not sufficient to perform the necessary particle 
separation to practice Applicants' claimed invention. 

In summary, there is no evidence, which can withstand 
scrutiny, contrary to Dr. Singh's statements regarding the 
disclosure in the Jaskie patent. The Jaskie patent does not 

f«lP ?* present any experimental results. Almost five years after the 
Jaskie patent issued, there is no public kn owledge of successf ul 
4' 4 * applicati on of the Jaskie app roach. This failure regarding the 
p^c^tice^of the Jaskie invention is objective evidence against the 

° Jaskie suggestion. Applicants have further supported the opinions 

in Dr. Singh's Declaration by a Declaration by Dr. Bricker, an 
expert in separation technologies, and by objective evidence, 
below, regarding the lack of availability of commercial separation 
approaches suitable to performed the specified particle 
separations . 

Together, the Declarations by Professor Singh and 
Professor Bricker provide overwhelming objective evidence from a 
person with considerable experience in the separation of biological 
nanoparticles as well as the perspective of an expert in inorganic 
nanoparticle technology that the approach discussed in the Jaskie 
patent will not work produce the compositions disclosed and claimed 

by Applicants. 

D. Patentability Over the Jaskie Patent 
The Jaskie patent makes vague references to approaches to 
size separate inorganic nanoparticles. In particular, the Jaskie 
patent discusses wet filtration as an approach for separating 
inorganic nanoparticles. Presumably, the vague Jaskie reference to 
wet filtration is based on a desire to adapt methods used for 
biological macromolecules for the separation of inorganic 
nanoparticles . 

It follows from Dr. Bricker' s Declaration that the 
description- -of* -wet * filtration ■•in^the'* Jaskie -"patent "is not 'we IT' 
conceived. In particular, the Jaskie patent provides virtually no 
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guidance in the materials suitable to perform these miraculous 
separations. The Jaskie patent specifically refers to the use of 
cloth. Perhaps this reference to cloth is a inadvertent mistake, to 
a reference to paper chromatography. According to the Instruments 
of Science article at page 108 supplied by the Examiner, paper 
chromatography is performed with "specially made filter paper and 
airtight development tanks containing the solvent." The Jaskie 
article seems to indicate that cloth is a substitute for the 
specially made filter paper, and no reference is made to the 
solvent. The deficiencies of the Jaskie process are clearly and 
thoroughly described in Professor Bricker's Declaration. 

Applicants have presented objective evidence in the form 
of Declarations of Dr. Bricker, an expert in separation technology, 
and Dr. Singh, an expert in inorganic nanoparticle technology, that 
the "wet filtration" approaches disclosed in the Jaskie patent; at 
column 7, lines 28-40 will not work to obtain particles with a 
selected narrow particle size. These Declarations provide further 
evidence that the production of highly uniform nanoparticles , as 
claimed by Applicants were not within the level of ordinary skill 
in the art. Specifically, Professor Bricker's Declaration 
indicates that other forms of chromatography would also not. work, 
and Professor Singh's Declaration indicates that appropriate 
separation technologies were not known to a person of skill in the 
inorganic nanoparticle art. These assertions are consistent with 
the deficiencies in the Jaskie patent since Jaskie is clearly a 
person of high skill in the art of fluorescent nanoparticles. 
Since Jaskie in the Jaskie patent could not describe how to obtain 
the desired nanoparticles, presumably a person of ordinary skill in 
the inorganic nanoparticle art would not have skill required to 
perform the desired separation. 

As further evidence that the particle separation was not 
within " the' ,J s k 1 1 1* "in"'* tide ** art"/*' "Appxf cant s" present' objective data*" In* 
the form of product information from a commercial supplier of state 
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of the art inorganic particle filtration technology. In 
particular, Applicants have enclosed information in Appendix F 
downloaded from the Millipore Corporation (Millipore) web site. 
Millipore is a leader in filtration technology. Uniformity of 
particles is also a desirable feature for inorganic particles used 
in the fine polishing of electronic substrates, generally referred 
to chemical -mechanical polishing or CMP. This information from the 
Millipore website indicates that in 1999 standard CMP slurries have 
a significant fraction of larger particles combined with the 
desired nanoscale particles. 

A plot from Millipore of the removal capability of 
Millipore' s line of Planargard™ filters used to filter surface 
polishing slurries is included in the enclosed materials.. These 
filters are not perfectly effective for removing particles even 
with diameters of greater than one micron. In addition, the 
filters are not effective for distinguishing a cut-off of particles 
less than a micron. Applicants' claims indicate that the average, 
particle size is less than 100 nm. Thus, filtration using state of 
the art commercial filters is not an effective means of creating 
the narrow particle size distributions, as disclosed and claimed by 
Applicants . 

In contrast with the Jaskie approach of wet filtration, 
Applicants' particle production approach forms a narrow 
distribution of particle sizes during the formation of the 
particles. The average particle size can be adjusted by changing 
the reaction parameters. Thus, no separation of the particles is 
needed. Since the Jaskie patent does not place the public in 
possession of Applicants' claimed invention, the Jaskie patent does 
not render Applicants' claimed invention obvious. Applicants 
believe that they have more than met their burden in overcoming 
prima facie obviousness. 

The , weight i; *'6f""'"evidence^ viewed* in its entirety" does ' not * 
support a finding of unpatentability. Specifically, the Patent 
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Office has not met their burden of persuasion with respect to 
unpatentability. Applicants respectfully request the withdrawal of 
the rejection of claims 1, 4-6, 20-25 and 27-30 under 35 U.S.C. 
§103 (a) as being unpatentable over the Jaskie patent. 

2 . Rejections Over Jaskie and Bharaava 

The Examiner rejected claims 2, 3 and 26 under 35 U.S.C. 
§103 (a) as being unpatentable over the Jaskie patent in view of 
U.S. Patent 5,455,489 to Bhargava (the Bhargava patent). The 
Examiner cited the Jaskie patent for the reasons described with 
respect to claim 1. The Examiner cited the Bhargava patent for 
disclosing ZnO, ZnS and Y 2 0 3 as phosphors. The Examiner further 
cited the Bhargava patent for disclosing the use of phosphors in^an 
electroluminescent display. Applicants respectfully request 
reconsideration of the rejections based on the following comments. 

As described in detail above, the Jaskie patent is 
deficient with respect to disclosing Applicants' claimed invention 
based on a narrow particle size distribution. The Bhargava patent 
does not teach or suggest highly uniform phosphor particles, as 
disclosed and claimed by Applicants. Thus, the Bhargava patent 
does not make up for the deficiencies of the Jaskie patent. 

Since the Jaskie patent and the Bhargava patent do not 
teach appropriate approaches to produce phosphor particles with the 
narrow particle size distribution disclosed and claimed by 
Applicants, the combined disclosures of the two patents do not 
render Applicants' claimed invention obvious. Applicants 
respectfully request the withdrawal of the rejection of claims 2, 
3 and 26 under 35 U.S.C. §103 (a) as being unpatentable over the 
Jaskie patent in view of the Bhargava patent. 

CONCLUSIONS 

• AppTicant s submit: * t ha tr' claims'- V- 6 and " 2 0 - TO' are unobvious 
over the prior art of record. Applicants believe that the Patent 



-17- 



Office has failed to meet their burden of persuasion with respect 
to unpatentability of any of the claims in view of the total 
evidence presented. Thus, Applicants respectfully request the 
reversal of the rejections of claims 1-6 and 20-30 and the 
allowance of claims 1-6 and 20-30. 



Respectfully submitted, 
WESTMAN, CHAMPLIN & KELLY, P. A. 

Peter S. Dardi,~ Ph.D. , Reg. No. 3 9,650 
Suite 1600 - International Centre 
900 Second Avenue South 
Minneapolis, Minnesota 55402-3319 
Phone: (612) 334-3222 Fax: (612) 334-3312 

PSD : nhw 



Appendix A 
PENDING CLAIMS 

A display device comprising phosphor particles having 
an average diameter less than about 100 nm and wherein the phosphor 
particles comprise a collection of particles having a diameter 
distribution such that at least about 95 percent of the particles 
have a diameter greater than about 40 percent of the average 
diameter and less than about 160 percent of the average diameter. 
2. The display device of claim 1 wherein the phosphor 

particles comprise a metal compound selected from the group 
consisting of ZnO, ZnS, Ti0 2 and Y 2 0 3 . 

3> The display device of claim 2 wherein the metal 

compound is ZnO. 

4> The display device of claim 1 wherein the phosphor 

particles have an average diameter from about 5 nm to about 50 nm. 

5. The display device of claim 1 wherein the collection of 
particles have a diameter distribution such that at least about 95 
percent of the particles have a diameter greater than about 60 
percent of the average diameter and less than about 14 0 percent of 
the average diameter. 

6. The display device of claim 1 wherein the light 
emission follows low velocity electron excitation. 

20. The display device of claim 1 wherein the phosphor 

particles further comprise a second collection of particles, the 
second collection of particles having a diameter distribution such 
that .at least .about^J?J5«.pexcj»^ .a-.dia.m^Xea^, 
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greater than about 4 0 percent of the average diameter and less than 
about 160 percent of the average diameter. 

21. The display device of claim 1 wherein the phosphor 
particles are in contact with an anode. 

22. The display device of claim 1 further comprising a 
liquid crystal layer. 

23. The display device of claim 1 further comprising a 
partially light transparent substrate. 

24. The display device of claim 1 further comprising .a 
transparent electrode comprising indium tin oxide. 

25. The display device of claim 1 further comprising an 
electrode to guide the electrons from the cathode to the anode. 

26. The display device of claim 1 wherein the display is an 
electroluminescent display. 

27. The display device of claim 1 wherein the device is a 
field emission device with the phosphor particles located between 
an anode and cathode . 

28. The display device of claim 27 comprising a plurality 
of anodes and cathodes where each electrode pair forms an 
addressable pixel. 

29. The display device of claim 1 wherein the phosphor 
particles are roughly spherical. 

30. The display device of claim 1 wherein the phosphor 
..paj:tLicLss~are...e^ - r ' 



Appendix B 

TRANSMISSION ELECTRON MICROGRAPH OF TITANIUM OXIDE 
FORMED BY LASER PYROLYSIS 



Appendix C 



Cited References 
U.S. Patent 5,442,254 to Jaskie 
U.S. Patent 5,455,489 to Bhargava 



Appendix D 
DECLARATION UNDER 37 C.F.R. §1.132 

OF 

PROFESSOR RAGIV SINGH 



Resume of Dr. Singh is also attached. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant : Kambe et al. 

Serial No.: 08/962,362 

Filed : October 31, 1997 

For : PHOSPHORS 

Docket No.: N19. 12-0006 



Group Art Unit: 
2879 

Examiner: M. Day 



DECLARATION UNDER 37 C.F.R. § 1.132 

Express Mail: EL418983858US 
Date of Deposit: March 24, 2000 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

I, Rajiv K . Singh, Ph.D., hereby declare as follows: 

x * I am presently a Professor of Material Science and 

Engineering at the University of Florida at Gainsville. Also, I am 
also Director of the Characterization, Research Instrumentation and 
Testbed Facility of the Engineering Research Center for Particle 
Science and Technology at the University of Florida. Apart from my 
academic responsibilities, I provide consulting services through R. 
K. Singh Consulting Inc. 

2 - 1 received my Ph.D. degree in 1989 in Material Science 
and Engineering from North Carolina State University, Raleigh, NC. 

3 - 1 have been on the faculty at the University of Florida 
since 1990. I was promoted to Associate Professor with tenure in 
1995 and to full Professor in 1997. A copy of my Curriculum Vitae 
is attached. 

4 - M 7 recent accomplishments include receiving a National 
Science Foundation Young Investigator Award in 1994 and the Hardy 
Gold Metal for Outstanding Contributions in Material Science in 
1995. I was a Distinguished Visiting Professor/Scientist at 
National University of Singapore (1999) and National Institute for 
Materials and Chemical Research, Tsukuba, Japan (2000) . I am the 
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author or co-author of more than 293 scientific articles and 
conference proceedings. I have co-edited five books and guest 
edited five journal issues. 

5 * 1 am under a Consulting Agreement with . NanoGram 

Corporation to provide consulting services in the area of chemical- 
mechanical planarization. I am not a shareholder in NanoGram 
Corporation . 

6. I have read carefully the pending claims of the above 

noted patent application entitled " PHOSPHORS" and U.S. Patent 
5,442,254 to Jaskie (the Jaskie patent). I did not participate in 
any capacity with the preparation of the PHOSPHORS patent 
application. 

7 ' 1 am verv familiar with approaches that have been 

attempted for separating nanopart icles by filtration. To my 
knowledge, no experimental results based on the separation of 
nanopart icles. by the wet filtration approaches described in the 
Jaskie patent at column 7, lines 28-40 have ever been reported in 
the public literature. Since such chromatography techniques are 
not known for the separation of nanoparticles, a person of skill in 
the art would expect to expend a substantial amount of inventive 
effort to attempt to practice the wet filtration techniques. 
Without at least some preliminary results to support the basic 
principles underlying the effort, there would be' no reasonable 
expectation of eventual success at applying the wet filtration 
approach. In my opinion, the wet filtration approaches described 
in the Jaskie patent at column 7, lines 28-40 are highly 
speculative, and the description in the Jaskie patent does "not 
provide a reasonable expectation of successfully separating a 
collection of nanopart icles to isolate a particle population with 
a desired narrow range of particle sizes. 

8 - Since the Jaskie wet filtration techniques would be 

difficult or impossible to scale up to commercial quantities, it is 
unlikely that any effort will ever be spent on developing such 
approaches. The only possibility for the expenditure of 
experimental effort on such wet filtration techniques would be to 
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satisfy academic curiosity. In the biological sciences, gel 
electrophoresis i 3 an important technique for the characterization 
of biochemical preparations. However, there are other long 
established approaches for characterizing nanoparticles. 
9 ' 1 am aware of considerable amounts of effort expended 

using conventional size exclusion filtration for the preparation of 
nanoparticle collections. At the time of filing the PHOSPHORS 
patent application on October 31, 1997, there were no filtration 
approaches publicly known that could create a collection of 
phosphorescent nanoparticles with a very narrow size distribution 
as disclosed and claimed in the PHOSPHORS patent application. At 
best, these filtration techniques could only exclude micron scale 
contaminants . 

10. Based on my extensive knowledge in the nanoparticle . 

field, it is my opinion that the "tuning (size selection)" 

described in the Jaskie patent at column 7. lines 28-30 could not 

be accomplished based on publicly available filtration methods as 

of October 31. 1997. Specifically, tuning could not be performed 

by the wet filtration approach outlined in the Jaskie patent 

without the expenditure of an undue amount of experimentation if 
at all. 

11- I declare that all statements made herein that are of my 

own knowledge are true and that all statements that are made on 
information and belief are believed to be true,- and further that 
these statements were made wi-th the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 
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Rajiv K. Singh, Ph.D. 
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RAJIV K. SINGH 

Materials Science and Engineering 
University of Florida 
Gainesville, FL 3261 1-2066 
(352)392 1032 
(352) 392 3771 (fax) 
email: rsing(5),mail.mse.ufl.edu 

Research Interests: 

Innovative processing of materials; Laser processing; thin films; transient thermal phenomena; 
superconducting and dielectric(low K and high K) thin films; diamond and related materials, rapid 
thermal processing of elemental and wide band gap semiconductors, chemical-mechanical planarization, 
particulate coatings;semiconductor processing; modeling of transient thermal processing; flat panel 
displays, Angstrom scale advanced materials characterization, oxide thin films & electronics, gallium 
nitride and diamond crystal growth, nanoparticie synthesis and processing, front and back end 
semiconductor cleaning, phosphors and flat panel displays, thin film batteries. 

Education 

Ph.D. Materials Science and Engineering, North Carolina State University, Raleigh, 1989 
M.S. Materials Science and Engineering, North Carolina State University, Raleigh, 1987 
B.S. Chemical Engineering, Jadavpur University, Calcutta, India, 1985 

Positions Held 

97-pre Professor, Materials Science and Engr., University of Florida 

94-pre Director, Characterization Research Instrumentation and Testbed (CRIT) Facility, 

Engineering Research Center (ERC), University of Florida 
96-prcThrust Leader, Chemical Mechanical Planarization (CMP), ERC Univ of Florida 

94- pre Thrust Leader, Engineered Particulates, ERC, Univ. Florida 

95- 97 Associate Professor, Materials Science and Engr., University of Florida 
90- 94 Assistant Professor, University of Florida, Gainesville, FL 

Awards/Honors 

2000 - Distinguished Visiting Scientist, NIRIM, Tsukuba, Japan 

1 999 Distinguished Visiting Professor, National University of Singapore, Singapore 

1 998 Distinguished Visiting Professor, University of Osaka, Osaka, Japan 

1 995 Hardy Gold Medal from TMS/AIME for Outstanding Contributions in Materials Science 

1 994 NSF Young Investigator A ward 

94-97 Visiting Fellow, Center for Ultrafast Optical Science (CUOS), University of Michigan 

1 993 IEEE Senior Member Award 

1 99 1 IBM Faculty Development Award 

1 989 MRS Best Graduate Student Award 

1 985 Alumni Gold Medal for Best Overall Graduating Senior from the University 

1 985 Laha Silver Medal for Best Graduate from College of Engineering 

Publications: 

Over 293 papers (> 268 published/in print & 25 submitted for various materials science and 
engineering journals {Science, Physical Review B„ Applied Physics Letters, Journal of Materials 
Research, Materials Science and Engineering B, etc) and Conference Proceedings. Published over 32 
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original, principal author papers in App. Phy. Lett. (The most cited electronic materials/applied 
physics based journal), and 7 papers published in Physical Review B 

Invited and Contributed Talks 

Presented more than 110 invited talks at international conferences (MRS, SPIE, TMS, APS, 
ASME, etc.) and academic and research institutions (MIT, Columbia, Purdue, ORNL, 
Westinghouse, etc.). Also group presented over 250 technical papers at international conferences 

Books and Guest Editorships ( Edited 5 books & Guest Editor of 5 Journal Issues) 

(1) R. K. Singh, D. Norton, J Cheung and J. Narayan and L.D. Laude , Eds "Laser Processing 
of Materials: Fundamentals and Advanced Applications, MRS Proceedings Vol 397, 
Pittsburgh, PA, 1996 

(2) . N. M. Ravindraand R.K. Singh," Transient Thermal Processing of Materials", TMS, 

Warrendale April. 1996 

(3) . K. Gonsalves, M. Baraton, J„ Chen, J. Akkara, R. K. Singh and H. Hofmann , "Surface 

Controlled Nanoscale and Microscale Materials for High Value Added Applications, MRS 
Proceedings Vol 501 , Pittsburgh, PA, March 1998 

(4) . R.K. Singh, D. Lowdnes, J. Narayan, D. Chrisey , T. Kawai, and E. Fogarassy, Editors, 

Advances in Laser Ablation of Materials", MRS Proceedings for Spring 1998 . 

(5) . R. K. Singh and D. Kumar, "Advances in Pulsed Laser Deposition of Thin Films", Kluwer 

publishers, (1998) 

(\)Guest Editor of September 1994, Vol 23 issue of Journal of Electronic Materials titled 
" Novel Issues in Photonic Materials" 

(2) Guest Editor of Jan,96, Vol 1 issue of Journal of Electronic Materials titled "Ion and 
Laser Beam Processing of Electronic Materials " 

(3) Guest Editor of Materials Science and Engr. B, on Laser Processing of Electronic 
Materials, Jan 1997 

(4) Guest Editor of November 1997 Issue of Journal of Electronic Materials on "Low 
Energy Beam Processing of materials. " 

(5) Guest Editor of September 1998 Issue of Journal of Electronic Materials on "Chemical- 
Mechanical Polishing of Semiconductors. 

Teaching Accomplishments 

Developed four new courses: M Beam-Solid Interactions", "Thin Films" & "Math. Methods", 
"Survey of Materials Analysis" in the graduate MS&E program 

Graduated 12 Master's and 10 Ph.D Students; Presently thesis advisor to 9 Ph. D Students 

8 students awarded best paper/fellowships for their undergraduate/graduate research projects. 

Developing CD-ROM materials and multi-media classroom for the NSF ERC project. 

Established ParTiN (Particle technology) Hypertext Network for educational &ERC programs on 

the WWW (World Wide Web) 
Corporate Interactions 
Direct Research Interactions with several companies including IBM, Intel, Motorola, Ashland 
Chemical, Westinghouse, Lucent Technology, Applied Materials, Sony, Glaxo Wellcome, Lockheed 
Martin, Astra Zeneca, Purdue Pharma 

Licensing Discussions with Sony, Nara Machinery, Astra Zeneca, Glaxo, etc. 
Corporate funding over 200 K/yr . 



Copyrighted Softwares (3 copyrighted softwares) including 

(A) SLIM (Simulation of Laser Interaction with Materials, 36,000 coded lines, 1992) software. 
This first of its kind software is being used by more than 50 R&D groups (IBM, LANL, 
ORNL, etc.) in the world. This software calculates the transient thermal induced laser effects 
like melting, crystallization and ablation of materials. This software has had sales greater than 
$ 60 K worldwide in the last four years. Two new versions ( one based on DOS C** and the 
other on Windows platform) have been developed.. 

Patents (from a total of 30 disclosures^ 14 patents, 10 awarded/pending( final stage) and 4 filed]) 

(1) High Surface Area Metals and Ceramics [US Patent 5,473,138] .A unique laser 
technique has been developed to increase the surface areas of ceramics, metals and 
composites. This technique involves the use of multiple-pulse laser irradiation under 
controlled energy window conditions. 

(2) Enhanced Chemical Vapor Deposition of Diamond [US Patent 5,485,804 {1996}, 
Filed for worldwide patent} Novel colloidal method for large area nucleation, of diamond. 
This method has been used to make the world's largest single monolithic piece of diamond 
which has a diameter greater than J J" and weighs over 1600 carats. 

Conference Chairs [Organized 16 international conferences on innovative processing and characterization 
of materials] 

(1) Chair of Symposium, on "Beam Processing of Materials", TMS/AIME Winter 
meeting, Chicago Nov 92; 

(2) Co-Chairman of Symposium on "Innovative Processing of Electronic and Photonic 
Materials" TMS/AIME Annual Meeting, Denver, Feb 1993; 

(3) Chairman of Conference on "Advanced Laser Processing of Materials" Engineering 
Foundation Conf., Palm Coast, FL, May 1-6 1994: 

(4) Chair of Symposium on " Ion Beam Processing of Materials" TMS Spring Meeting, 
Las Vegas, Feb l oc >5 

(5) Co-Chair of symposium on "Laser Processing of Materials" American Physical 
Society, San Diego, March 1995 

(6) Chair of Symposium on " Advanced Laser Processing of Materials: Fundamentals and 
Advanced Applications" MRS Meeting, Boston Nov 1995 

(7) Co-Chair, Symposia on "Transient Thermal Processing of Materials", TMS Annual 
Meeting, Anaheim, CA Feb, 1996 

(8) Chairman of symposium on, " Low Energy Beam Processes", TMS Annual Meeting, 
Orlando, FL Feb, 1997 

(9) Chairman of symposium on " Particulate Coatings", MRS Fall Meeting, Boston 
November, 1997 

(10) Co-Chairman of" Laser and Ion Beam Processing of Materials", International Union of 
Materials Research Societies (IUMRS), Chiba, Japan, September 1997 

(11) Co-Chairman," Transient Thermal Processing of Materials , TMS Annual Meeting, San 
Antonio, Feb 1998 

(12) Co-Chairman," Chemical Mechanical Planarization of Materials Symposia, TMS 
Annual Meeting, San Antonio, Feb 1998 

(13) Chairman, " Advances in Pulsed Laser Ablation of Materials", MRS Spring Meeting, 
San Francisco, April, 1998 
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(14) Co-Chairman, " Particulate Coatings" 5th World Congress on Particle Science and 
Technology, Brighton UK, July 1998 

(1 5) Co-Chairman " Rapid Thermal Processing of Materials"- European MRS Meeting, 

Strasbourg, June, 1998 

(16) Chairman, "Chemical Mechanical Polishing Symposia", MRS Spring Meeting, San 
Francisco, April 2000 

Invited Review Articles 

. 1 "Pulsed Laser Deposition of Thin Films", Materials Science and Reports" in March, ( 1 998) 

2. "SLIM,. A Personal Computer Based Simulation of Laser Interaction With Materials", J 
Journal of Materials, 44, 20 (1992) 

3. " Pulsed Laser Deposition and Processing of Superconducting Thin Films", J. of 
Materials 43, 13 (1991) 

Book Chapters 

1. D. Gilbert and R. K. Singh, " Boron Nitride Interfaces", in " Properties of Group III 
Nitrides, Edited by James Edgar, Imspec publication, London 1995 2. R. K. Singh, " 

Raman Based Optical Properties of YBaCuO Surfaces", in " Optical Properties of 

Materials", Eds R. Hummel, CRC Press, 1996 

3. R.K. Singh and D. Kumar, "Pulsed Laser Deposition of Superconducting Thin Films", 
Materials Science and Engr. Reports (in press, 1996) 

4. R. K. Singh and D. Kumar, " Thermal Annealing of Semiconductors", Encyclopedia of 
Applied Physics, VCH Publishers (1996) 

5. D. Gilbert and R. K. Singh, " Diamond Deposition for Electronic Applications", Eds . S. 
Pearton on Wide Band Gap Semiconductors", VCH Publishers 1997 

) 

Reviews 

Reviewer for NSF, DOE, Physical Review B, Materials Science and Engineering, Journal of 
Applied Physics, Applied Physics Letter, Journal of Materials Research and Physica C. 
Invited to serve as panel members for several NSF initiatives 

Memberships and Committee Chairmanships: 

Member of MRS, ASM, TMS, IEEE (senior member), APS, AICHE, SPIE 
Chairman: Thin Films and Interfaces Committee , TMS (1993 -1996) 
Member: Laser Processing of Materials Committee, CLEO 

Institutional Impact 

(A) Helped establish the 60 million, NSF Funded Engineering Research Center (ERC) on 
particle science and technology at the University of Florida: 

(B) Leader of team for the NSF MRSEC Proposal submitted in 1995 & 1997 

(C) Established cross-disciplinary multi P.I programs in Rapid Thermal Processing, Particle 
Coating Technology, Radiation Damage in Electronic Devices, and Beam Processing of 
Materials: 

(D) Established industrial and scientific collaborations with various institutions: 

(E) Established international collaborations with 
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(i) CNRS, Strasbourg France, (ii) University of Melbourne, Australia, (iii) University of 
Osaka, Japan, (iv) Keio University, Japan, (v) EPFL, Lausanne, Switzerland, (vi) Unicamp, 
Sao Paulo Brazil, (vii) National University, Singapore 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant : Kambe et al . 
Serial No. : 08/962, 362 
Filed : October 31, 1997 

For : PHOSPHORS 

Docket No. : N19. 12-0006 



Group Art Unit: 2879 
Examiner : M . Day 



DECLARATION UNDER 37 C.F.R. § 1.132 

Express Mail; ELC36C&03QS (13 
Date of Deposit iQcdok*JLL$-, 2000 

BOX AF 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

I , Terry M. Bricker, Ph.D., hereby declare as follows: 

1. I am presently the Mooreland Family Professor of Basic 
Sciences, Department of Biological sciences and an adjunct 
Professor of Chemistry at Louisiana State university, Baton Rouge, 
Louisiana . 

2. I received my Ph.D. degree in 1981 in Botany from Miami 
University , 

3. I have been on the faculty at the Louisiana University 
since 1987. I was promoted to Associate Professor with tenure in 
1990 and to full Professor in 1994. A copy of my Resume is 
attached. 

4. I have been Visiting Professor at the University of 
Illinois and Michigan State University. I am the author or co- 
author of many scientific articles, conference proceedings and 
review papers. I have served on the editorial board of Plant 
Physiology and the Annual Reviews of Plant Physiology and Plant 
Molecular Biology. 

5. I have no financial interest in NanoGram Corporation or 
in the present patent application. 
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6. I have extensive experience in separation technology 
applied to biological nanoparticles, in particular, proteins and 
PNA. I and coworkers in my laboratory continuously use several 
forms of chromatography in the separation and purification of 
proteins. I have used chromatography and protein purification 
techniques throughout my career. 

7. I have read carefully U.S. Patent 5,442,254 to Jaskie 
(the Jaskie patent). I have evaluated the description of particle 
separation in the Jaskie patent based on my extensive expertise in 
separation technology generally. 

8. The isolation method of the quantum particles describe 
in the Jaskie patent at column 7, lines 28-40 relies on the use of 
capillary action to separate particles of different diameters. 
Specifically, particles with a diameter range of about 10 to 100 
angstroms are suspended in a liquid , and the liquid is allowed to 
move up a cloth by capillary action. The authors argue that the 
distance which various particles migrate up the cloth is directly 
proportional to their size. The authors further suggest that at 
any given height up the cloth all of the particles will be the 
same size. Thus, the authors are describing a chromatographic 
system which they allege will differentially fractionate the 
particles based on size. 

9. The separation techniques described in the Jaskie 
patent will not separate different size classes of quantum 
particles. First, a mixture of different sized particles is 
continuously loaded onto the cloth. Even assuming for argument 
that the different sized particles migrate at different speeds, 
additional particles are continuously loaded behind the. migrating 
edge of initially loaded particles. Thus, the particles are 
continuously remixed with particles of other sizes as additional 
particles are loaded onto the cloth. This remixing, occurs for 
every size class of particles. Significantly, the technique will 
not work because no cloth is known with the necessary properties 
to differentially interact with different sized particles. 
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Traditional thin layer chromatography is based on differential 
solubility constants for the chemicals being separated. Due to 
different solubility constants, solutes migrate at different rates 
as the solvent is taken up by capillary action. 

10. Any chromatographic separation approach relies on 1) 
the properties of the liquid that the particles are suspended in, 
2) the surface characteristics of the cloth, 3) the surface 
properties of the quantum particles, and 4) the size of the 
quantum particles. The patentees provide no direct information on 
the first three of these categories. Based on the discussion in 
the previous paragraph in column 7 of the patent, perhaps one can 
assume that the solvent is water. However, the surface properties 
of the cloth used in the described separation is critical. 
Separation in any chromatographic system is dependent on 
differential partitioning of the solutes, i.e., the quantum 
particles, between a mobile phase, the water, and a stationary 
phase, the cloth. However, no such cloth exists. For separation 
of biological macromolecules, such separation by size is the 
purview of gel filtration chromatography. Even in gel filtration 
fractionation systems, the relatively small differential 
partitioning coefficients observed prevent true high resolution 
separations. In this particular instance, one must necessarily 
obtain high degrees of dimensional resolution of the quantum 
particles to achieve wavelength selectivity. The required 
dimensional resolution cannot be achieved by the methods presented 
in column 7, lines 28-40 of the Jaskie patent. 

11. The addition of an electric field would not overcome 
these problems. First, the authors do not make any cJaim that the 
surface charge on the particles is directly proportional to the 
size. The authors do not describe the means of attaching the 
electric current or even if the current is applied axially of 
perpendicular to the capillary flow. Critically, the authors do 
not describe the properties of the cloth even though the 
properties of the cloth would critically effect" the separation in 
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the presence of the electric field. While gel electrophoresis is 
used to separate biological macromolecules using electric fields, 
these separation are performed in polymer gels, not cloth, that 
have been developed for the specific purpose of separating 
biological macromolecules. The gel acts as a sieve- allowing the 
fractionation of the biological macromolecules by size, surface 
charge and steric properties. No cloth exists with the required 
sieving properties. Even the protocols effective to separate 
different types of biological macromolecules, such as water 
soluble proteins, membrane proteins and nucleic acid fragments, 
are significantly different from each other. Inorganic particles 
are very different with respect to chemical properties and 
chemical structure from biological macromolecules. The Jaskie 
patent provides no information that guides anyone trying to adapt 
these biochemical methods to the separation of quantum particles. 

Thus, a person familiar with the separation technologies could 
not separate Jaskie' s quantum particles based on information 
provided in the Jaskie patent. 

12. I declare that all statements made herein that are of 

my own knowledge are true and that all statements that are made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon . 

n,^ MOO By: C^^L 

Terry M. Bricker, Ph.D. 
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RESUME 



Dr. Terry M Bricker 
Position: Professor 



EDUCATION: 



INSTITUTION AND 
LOCATION 


DEGREE 


YEAR 

CONFERRED 


FI2LD OF 
STUDY 


Miami University 
Univ. Missouri 


Ph.D. 

Postdoctoral Work 


1981 

1981-1985 


Botany 

Biological 
Sciences 



RESEARCH AND PROFESSIONAL EXPERIENCE- 

National Science Foundation, IGERT Pre-proposal Panel, 9/00. 
Interim Chairperson, Department of Biological Sciences, 6/99-8/00. 
Moreland Family Professor of Basic Sciences, Department of Biological Sciences, 
4/99-Present 

Invited Speaker, Gordon Research Conference Photosynthesis-Biochemical 
Aspects, 6/99. 

Editorial Committee, Annual Reviews of Plant Physiology and Plant Molecular 

Biology- Vol. 52, 10/98. 
Adjunct Professor, Department of Chemistry, Louisiana State University, 3/98- 

Present. 

Professor, Department of Biological Sciences, Louisiana State University, 7/97- 
Present. 

Professor and Chairman, Department of Microbiology, Louisiana State 

University, 7/95-6/97. 
National Science Foundation, Research Training Grant site visit team to Penn 

State University, 6/96 
National Science Foundation, Research Training Grant Advisory Panel, 4/96 
Discussion Leader, Gordon Research Conference, "Photosynthesis - Biochemical 

Aspects", 8/96 

Visiting Professor, Department of Plant Biology, University of Illinois 1/95-6/95. 
Professor, Department of Plant Biology, Louisiana State University, 8/94-7/95. 
Visiting Faculty, Plant Biochemistry Intensive Summer Course, MSU-DOE Plant 

Research Laboratory, Michigan State University, 6/94. 
Associate Professor, Department of Botany, Louisiana State University, 8/90-7/94. 
Invited Speaker, Gordon Research Conference, "Photosynthesis - Biochemical 

Aspects", 8/93. 

Director, Protein Analysis Center, College of Basic Sciences, 7/90-8/92. 
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Graduate Coordinator, Department of Botany, Louisiana State University 9/89- 
8/92. 

Department of Energy, Ad hoc Advisory Panel Basic Energy Biosciences, 1991. 
National Science Foundation Molecular Biochemistry Program Advisory Panel 
10/90-4/94. 

Assistant Professor, Department of Botany, Louisiana State University, 8/87-8/90. 
Editorial Board, Plant Physiology, 1/90-7/92. 

Assistant Professor, Department of Chemistry, University of Southern 
Mississippi, 1/85-8/87. 

Publications (last five years, only) 

56. Rosenberg, G, Christian, J., Bricker, T. M. and C. Putnam-Evans, "Site- 
Directed Mutagenesis of Glutamate Residues in the Large Extrinsic Loop of the 
Photosystem II Protein CP 43 Affects PS II Assembly. 5 ' To appear Biochemistry. 
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Planargard Disposable Filters 




Planargard Disposable filters offer convenience and versatility when filtering CMP 
slumes, with full compatibility for both oxide and metal slurries. The unique design 
employing standard Flaretek fittings and a My integrated polypropylene filter and' 
shell, provides automatic draining capabilities, reduced holdup volume, and 
mtntmized exposure during filter change-out Planargard Disposable filters avoid 
problems caused by non-standard Mings , and allow users to choose a range of 
options from maximum filter life to fewer wafer defects. Planargard Disposable 
mens — the result of Miltipore's extensive applications expertise — represent the 
latest advances in proven filtration capabilities. 

Specifications 

Materials of Construction 

All polypropylene construction with no O-rings or elastomeric seals. 
Connections 

Inlet/Outlet 

1/2 in Flaretek fittings, 1 in Flaretek fittings 
Vent/Drain 

1/4 in Flaretek fittings 

Operating Conditions 

Maximum Pressure 
4.1 bar (60 psi) at 25 °C 
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P3 
P5 
97 
P9 
U 
13 
16 



2*= 20 in 



.06 *? 6 per package 



I - In-Une (nWoufc* fitfogs 

U~U-Un* (h-theonfyi 
5 ~ flareJek 
«Jet/ouile< finings 

Note: Fifeefch<>cwCM13 and CM16c*iK*ovakbfe in the 
U-fine conjuration. 
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Planargard disposable In-Line Planargard disposable U-Linc 
filter with 1 in Flaretek inlet/outlet jilter with 1/2 in r iaretek 
fittings and 1/4 in Flaretek ' inlet/outlet fittings and 1/4 in 
vent/drain fittings Flaretek drain fittings 



Fpr_a complete technical data sheet, .djickJs ere 



Mow. to^pJaceanOrder " 

For application flues dons, contact Milli porc Technical £ervir<» 

Lor more information, cc^ct^ourjocal Mi 1 1 i pore Applicatio n Specialist 

Did vou find what you're looking for? 
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Milliporc Planargard filters 



Description 



S^feS£ s remWeS a 99 lomerated ^ partides before they can 

sma » Pa^es. ensunno 

oH s^ 0Py ' ene constn,c6on P rov!de * excellent compatibility with high and low 



pH slurries 
Applications 

" :ld s,urries for * mechanicai 

Specifications 
"Materials 

All-polypropylene construction 

O-rings 

EPR 

Cartjidge Dimensions 

70 mm (2.75 in) 
Length 

10": 264 mm (10,4 in) 
20": 512 mm (20.2 in) 
30": 761 mm (30 in) 

Connections 

Code 0 2-222 double O-ring 



http://thor.su^oxon 1 :80/qs/cgi-bin/ m odule_builder.doj 



8/2/99 



miinpore rruuuct uiiut 



Q 



Operating C nditions 

Maximum Forward Differential Pressure 

4.8 bar (70 psi) at 20 °C 
Filter Selection Guide 



FlUratica Objective 


Location 


Suggested Product 


Minimize wafer defects 


Point of use 


CMP1,CMP3,CMP5 


Extend filter life 


Point of use 


CMP7, CMP9, CM1 i 


Remove gross contaminants 


Point of use 


CM13 


Reduce large particles formed in shipping container 


Intake 


CM14, CM16.CMI8 


Reduce large particles and gels formed during dilution 


Post-dilution 


CMP9,CMll,CM13 


Continuous cleaning 


Recirculation loop 


CMU,CM16,CM18 



— i — iZHZ I 



filter Choioo 
PI 
P3 
P5 
P7 
?9 
1 1 
13 
14 
16 
16 



1 - 1CT 

2 = 2CT 
3-30* 



Pcclooga Quonuty 
06 o 6 poi poAogo 



Cartridge Code 
0- Code 0 
(2-222) O-Rlnff 



0-R.'og Malerlol 
Delivered wdh f PR 
Ofcngs installed 
on cartridge 



Note: AC Plarotgoid faers ore delivered wi* m 
Code 0 (2 222J O-Ripei installed. 
All Ponorgaid fibers are shipped 6 per package. ■ 
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Actual Particle Retention in Oxide SlurryXXX 
for a complete t^chBicaj.^ia^JieeL.d!c!Lh^ 
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\WMmmmwB§ miuipore 



Microelectronics | MJIUPORE 



Guide fo Millipore 
Products for CMP 
Processes 

TheCMPslynryftlfraffon 
challenge is to remove large 
partlcl« and agglomerates 
from Hurry lhaf can cause 
defects, wilhout changing 
slurry performance. 



Point-of-Use 
Filtration 

Pomt-of-Use 
Fihrafion 



CMP Slurries introduce millions of abrasive 
particles to the wafer, potentially causing 

S XZ°l i T^ Ce - Poin ^se filtration 
■s the most effective location for reducinq the 
number of defect-causing particles. We have 
seen up to a ten-fold reduction n light point 
derects by using Planargard filters at the point- 
of-use. 



For more applications information, see our 
Millipore technical document, MA071 POU 
Fjliratjonof Silica-Basgri cmp a,..^ ■ Z- 
Hanargard Filters 
by Zhenwu Lin. Joseph Zahka, Geanne 
Vasilopoulos. 

Findth P w nf ^°' nt ° f Use Fi,,rati °n Selection Guide 

F,n d the type of slurry use, in your process and se,ect the niter for specific 

product information. H 



Slurry Type 



Recommended Filter 



http://www.niiilipore.com/micro/cmp.nsf/POU 
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Fumed Silica Oxide 

(Diluted Cabot 1 * SS25 and SC1 , 

SS12, SC1 12; Rode! R ILD1300, 
ILD1200) 



te 7 

membrane type CMP5 

o Planais^D^eQ§gbie 

Filter , membrane type 
.CMP5 . 

membrane type CM63 

Filter, membrane type 
CMP3 



Colloidal Silica Oxide 
(Klebosol R slurries) 



o P[aQang§rd CModgeFilter, 
membrane type CMP5 

o ELaninganlQjseosablg 
Fitter, membrane type 
CMP5 

membrane type CMP3 
o eian^gsu:d.DisEOsabie 
Fitter, membrane type 
CMP3 



Silica-based Metal 
(Cabot SSW200) 



Metal (non-silica based) 
<2% solids 
>2% solids 



o Ptefiaingaid Qartddgefflter, 
membrane type CMP5 

o P!anai9anipj§pfisgbig 

Filter, membrane type 
CMP5 

Please contact MjHipore 
TeehnicaLSejyjce 



Participate in Millipore's CMP Update 
nDrf . You wll be notified by e-mail when we add new content to our site 
perta.n.ng to CMP applications or products. FBItagjuUh^ is easy and fast. 



_HOME| Site Map I Customer S.Moe | Tech Se^Ic, | Pf . duol Crt^ge, 1 On-.in e buy! 



buying I Y2K 
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Wgbsife Fe edback 
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Liquid Applim*i„„ Notex J) ntnhn ^ 

MUliporeMicroElectronics Division Technical Document MA071 
POU Filtration of Silica-Based CMP Slurries Using Planargard Filters 

Zhenwu Lin, Joseph Zahka, Geanne Vasilopoulos 
Introduction 

particle measurement. ^ U ° n PKS6atS Umc ' ue challenges in delivery, filtration, and 

PH. These slurries, which may ne^n^te dilution n tt X" 1 a s P ecifi <= 

rotatmg pad to polish wafers S£ doWriZS? ? AB % a ™. < W ,ied dkecdy ont0 ^ 
sthca-based slurries are the two ^^SSS^S^ "* " C0U ° idaI " 

b-ctS 

oxygen flame t2V2) dSnnf^/^ hydrolysis of silicon tetrachloride in a hydrogen • 

Commercial fi^ ffi^iJS^l^^r^ ^ add!d ^ 
-ging from 100 nm to 200 -^^^^^^^ 

£io^S£TlS d ^^ f- dilUtC SO,Ution ° f water ^ tough 

steps are iotSSSSffi^rf ^ «"»**^ **» 8- All process 

colloidal silica CMP sfurries have ^ foimed . are nc ™ally spherical. Commercial 

shows a SEM ^XS^SSSSS^^SS^ ^ ^ 3 ° ^ * 5 ° ^ 1 » 

Filtration Needs 

me^pScS 

particles (>l m) have bSSS^SMiSkS^^T'^ S ™" ^ o{1 ^ 
wh.cn can be aggregates, agglomerates SEM SIZC d,striI >*i°n. These particles, 
ex,stence. These large particles may come °™ ^f"* 8 2A 3,1(1 28 confi ™ 'heir 
containers and in ^dLibutio^^ shipping 

http://millispider.millipore.com/micro/mieliq/MA071.htm 
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temperature fluctuations during shipment and storage. 

SSsShSfc^^ n ^ Ie0nwfaalsi2B 'type of particles can cause 
SSS^SiSS fZTTT - n ^ afers «rf^. However, higher numbers of "large 

yields in CMP processestl] F oenencial in reducing wafer defects and increasing 

coT^it^^S^r^^ ™* acommercial furled silica slurry 
IPECAV-steih 479 l„i • partlcl< ? ( T 104 Particles/ml). The polishing were performed on an 
oSonm PB§£ Ps S fe* °c^ ide CMP ^are wafers were depSed wkh 

pol£S SuTSftelluS VS^f" ^ SC3n reSUlt ^ n 1116 ^ ers ' 
achieved by using a fiSS^SS^pgj** 1 ° f h S ht ^ de *** was 

Slurry Characterization 

P^J^£^^^£^^ ^ without retaining the desirable, small / 
measurable cnangesTme slSl^ ZZ^T"** 10 * ( * 1015 ^i"* 5 ^ 1 )- There should be no 
before and after Bte^lSbF^I^ f d bulk size distribution 

/-/^tovalidateTi^ 

• Retention efficiency for "large" particles 

-' TtaS&Jgto?* Partide diStribUti0D **« - d «** fil ^n 

1. Detection nf T a r r » p nrt j r i r ~ 

«rsavailabWc^^ 

presence of bulk slunyS&S ?0i?S,ST ( i M t0 - 106 00111113/1111 >! ^ in * e 

particle counters wereevSS till ^^0, without substantial sample dilution. Various 

tolerance to hS ScSSSSKST/^ * ,arge P 3 *^ 5 ^ ™™ 

operation.-AligtscatteSrtlr^ . . 

^^^^^SSSSATT^i 1 Figure 5 - includes cont ~ 

small particles^ thillZ R^^J^S, en °"« h * interference caused by 

slurry before and after Salter rete^tSf ^ ° f f P f ide ^^trations in oxide 
based on the particle JZSStoM^&S^*** ^ *" be ****** 

Sssri^s^x s^: by mmy teclmiques [4] - The tw ° ™* 

hydrodynLic fracStion o chromat °g ra P h y capillary 
measurement is based nn nwA ^ H ! ne h g ht scattenng instrument used for slurry PSD 
light scattering (So^SSd^S^? Sp f Ctrosco Py ( PCS X «*» referred to as^asi-elastic 
obtained ^At^^S^S^^T'f-- WlthPCS ^?™ information is 
resulting from ftJKS *J ^^f^ d " e t0 <™ratfon fluctuations 

CHDF is based on the size exc.usion effec.s that occur when a dispersion ofpanic.es flows through a 
http://millispider.millipore.com/micro/mieIiq/MA071.htm 
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cannot Therefore, IaSSfJeS £ JS2£SK 12 T **» ^ ^ P 31 ^ 

to measure particles l^h^ I fn^I^ i ^ ^ ^ smaller ones. CHDF can be used 

^Se P u ^^^l^° i ; 3C0 "f ti f "»*■"&■ spectroscopy. When acoustic wives 

by L particS a v^Zf^l^^ 6 ^ 0168 ' ^ acoustic beam will be further attenuated 

then inverted fo KSSSalT' Spe T m <*« be detected 
concentration. ^ ' a P^ 01 * 5 Slze ^bution, and a dispersion 

The percent solids in slurry can be calculated by drying a slurry sample of known weight 
Performance of Planargard TM Filters 

^S^SSSS!Sl!^£Ti L" if"* ? 0 , det . ermine: « efficiency for large 

filtrationffi^^^ " " 

filtration. ^ information is necessary for CMP process engineers * implement proper • • 

s^SSe^ 

tomM^SSSrSSSSS 2£V Uny ^ V^l- confiSn to simulate 
concentration ^SKmi- .? p eS were ^en and analyzed for large particle 
defined as: ^ ^ buIk part,cIe s,ze distribution. The filter retention efficiency is 

Concentration in feed - Concentration in filtrate 
Ketention = Concentration in feed X 100% 

The retention efficiency curves for various Planargard filters are shown in Figure 7 

differential pressure acro"s thSer TteSS^Sf 1 " ' ^ Sh ° WS 3 gtadual increase m 
climbs rapidly as the 6^SS^S?^I K ^-' nt:nases S,0wl y but " the n " 

follows the complete pSSSfesS wJifh h PI °7t the P lu «»"« P rocess 
between the inverse diffiS^S^^SS <=an be represented by a linear relationship 
filtration volume. InSS ra I „r **, mta ( ° r DP ™"/DP in dimensionless fom) and 
beginning which vrill th™ in, ' P res . sure dro P across the filter increases slowly at the 
P^^to^^ne^Sf eX P° nent . ialI y,: Tl« importance of understanding the plugging 
exponential Change ° Ut t,me ^ P ressure dr °P "aches the region^f § 

^^S^^^£^S^ f Sl ^^n and the filter should 
fairly constant throughout tahfie rlt I I ^ Fl ^l 9 sh ° WS 1,131 filter retention remains 
and mean particle sKK^ ^T5f s IS™ * HOt ChangC ^ P™ solids 

solids concentration is iMdSb^^^fli T P ° rtant £ r 3 CMP P rocess - As Ion g « the' 
size distribution. Figure 10 St the I r5 '° n ' th ^ fiIter wi " n0t alter the bulI < P^le 
at 60% and 95% offhe CMP5 filters throughput " d,stnbution in ,he f«**nd fixates 

Implementation Strategy 
http://millispider.millipore.com/micro/mieliq/MA071 .htm g/2/ ^ 



Application Note: MA071 PC^Filtration of Sil ^ 

, . " Page 6 of 12 

(POU) filtration at the tool canSfSS h2£ ^ ^ demonstrated that point-of-use 
nonnalized test results for o^eS ^ POU mtSo^ ^ Tafa l« H lists the 

and qualification. ^^LTTc^ fSStSfSf^?^ C P P r0Cess development 
POU filters) and potent,^ to^Siffe^poS fiitS ^ ^™nt 

Conclusion 

large particles ma? come film aSome^tion ? oca Tf ^ ?f ™ eSe defect-causing 

fit£Snf nsy *-^ ::, 

filtration on wafer defect reductiSu^S * demonstated benefits of 

defect reduction benefits during CMP SS^S^*^ 

References 

Figure 1 

Fumed Silica Aggregates and Colloidal Silica Particles 
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4. Fumed Silica SEM 
Figure 2 

"Large Particles" and Gel in Silica Slurries 
2A 



b. Colloidal Silica SEM 
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6400 for the Wafer Polished with 
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Figure 5 

Schematic of Larg Particle CcnxilingSystem 
Dim Ton*h 



Figure 6 





Figure 7 

Retention Efficiency of POU 
Planargard TM Filters 



Figure 8 

CMP5 Filter Plugging Curve 
in Typical Silica Slurry 
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Figure 9 

Retention Efficiency and Filter Life 




Figure 10 

Effect on CMP5 Filter on Slurry Bulk Particle Size 
Distribution 





Table I 

Effect of Filter Plugging on 

Percent Solids and Mean Particle Size in Slurry 





Feed 


60% Plugged 


96% Plugged 


"%Solids 


12.6 


12.4 




uw {nm)W23 


19V. 


197.1 


UW(nmj| 93.3 


93.3 


94.1 



DW: Mean diameter by weight 
DN: Mean diameter by number 

Table II Field Test Results 

Light j>oint Defect (LDP) Reduction by POU Slurry Filtration 



Customer 

A 


Slurry 

turned silica 


filters rested at POU 
None 
CMP+CMP3 


Normalized LPD Levels 
100 
10 


ts 


Colloidal Silica 


None 
CMP7+CMP5 
CMP3+CMP1 


100 

30 

9 




Colloidal Silica 


None 
CMP3 


1UU 

33 



w x latc dn uraer or Keceive Technical Assistance 

rn°f£ 1 n % ona \ m J om ?™ call the nearest number listed below: 

In he Tit a r T da ' C fl t0lI - free J-^O-MILLIPORE (1-800-645-5476) 
An the U.S., fax orders to (617) 533-8873 

On the Internet http://www.millipore.com 
Millipore Worldwide 
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AUSTRALIA 
Tel. 1 800 222 111 
or (02) 888 8999 
Fax (02) 878 0788 

AUSTRIA, CENTRAL 
EUROPE, CLS., 
AFRICA, 

MIDDLE EAST AND 
GULF 

Tel. (43) 1 877-8926 
Telexl31464miliva 
Fax (43) 1 877-1654 

BALTIC COUNTRIES 
Tel. 358-0-804 5110 
Fax 358-0-859 6616 

BELGIUM AND 

LUXEMBOURG 

Tel. (02) 726 88 40 
Fax (02) 726 98 84 

BRAZIL 

Tel. (011)548-7011 
Telex (Oil) 57751 MILY 
BR 

Fax (011)548-7923 

CANADA 
Analytical Division; 
Tel. 1-800-MILLIPORE 
(1-800-645O476) 
Fax (613) 225-9366 
BioProcess Division: 
Tel. (41 6) 675-1598 
Fax (416) 675-1846 
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CZECH JAPAN 
REPUBLIC Tel. (03) 5442-971 1 
Tel. 02-205 138 41 Fax (03) 5442- 



02-205 138 42 
Fax 02-35 23 75 

DENMARK 

Tel 46 59 00 23 
Fax 46 59 13 14 

FINLAND 

Tel. (90) 804 51 10 
Fax (90) 859 6616 



9736 Analytical 

9737 BioProcess 
9734 Lab Water 

9738 Microelectr. 

KOREA 

Tel. (82-2) 5548305 
Fax (82-2) 5636253 

MALAYSIA 
Tel. (60) 3-7571322 
Fax (60) 3-7571711 



FRANCE 
Tel. (1)30.12.70.00 
Fax (1) MEXICO 
30.12.71.80 Tel. (525) 576^96SS 

GERMANY ^W™'™ 
Tel. (06196) 494-0 THE 



Fax (06196) 
482237 

HUNGARY 
Tel. 1-205 9784 
Fax 1-205 9792 



NETHERLANDS 
Tel. 076-5022000 
Fax 076-5022436 

NORWAY 
Tel. 22 67 82 53 
Fax 22 68 53 15 



INDIA 

Tel. (91) 80-839 63 POLAND 
20 Tel. 22-669 12 25 

(91)80-839 46 57 22-663 70 31 
Fax (91) 80-839 63 Fax 22-663 70 33 
45 



PUERTO RICO 
Tel. (787) 273-8495 
Fax (787) 747-8449 



SINGAPORE 
Tel. (65) 253 2733 
Fax (65) 254 4056 

SPAIN 

Madrid: 

Tel. (91) 729 03U0 
Fax (91) 729 29.09. 
Barcelona: 
Tel. (93) 451 70 00 
Fax (93) 451 60 48 

SWEDEN 

Tel. 08-628 69 60 

Fax 08-628 64 57 

SWITZERLAND 
Tel. (01) 908-30-60 
Fax (01) 908-30-80 

TAIWAN 

Tel. (886-2) 7001742 
Fax (886-2) 7553267 

U.K. AND IRELAND 

Tel. (01923) 816375 
Fax (01923) 818297 

U.S.A. 

Tel. (617) 275-9200 
Fax (6 17) 275-5550 

IN ALL OTHER 
COUNTRIES 

Millipore Intertech (U.S.A.) 
Tel. +1 (617)275-9200 
Fax+1 (617) 533-8630 



ITALY 

Vimodrone 
(Milano); 
Tel. (02) 250781 
Fax (02) 2650324 
Roma: 

Tel. (06) 5203600 
Fax (06) 5295735 
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